S_ry The UK National Case-Control Study Group has examined the relationship between smoking (both own smoking and passive), alcohol consumption and caffeine consumption and the risk of breast cancer. A total of 755 women with breast cancer diagnosed before the age of 36, each with an age-matched general population control, were interviewed, and detailed information on reproductive, contraceptive and medical history, personal attributes and habits were obtained. Additional data on passive smoking were obtained from a subgroup of women. There was no evidence of a statistically significant difference in breast cancer risk between subjects who had ever smoked as much as one cigarette per day and those who had not [relative risk (RR) = 1.01, 95% confidence interval (CI) 0.81-1.26]. Most relative risks for passive smoking exceeded unity, but there was little evidence of significant trends with increasing exposure. The lack of effect of own smoking, and the fact that such smokers are also themselves exposed to the effects of passive smoking, makes any relationship between exposure to others' smoking and breast cancer risk implausible. Alcohol consumption during the year prior to diagnosis and at ages 18 and 25 was examined. Consumers of 0.1-4.9 and 5.0 -14.9 g per day generally had non-significantly increased risks compared with never drinkers, but consumers of more than 15g per day had reduced risks.
The UK National Case-Control Study Group (UKNCCSG) was set up pnmarily to investigate the relationship between oral contraceptive use and breast cancer risk in young women (UKNCCSG, 1989) . Data were also collected on lifestyle factors such as smoking, alcohol consumption and caffeine consumption. We also investigated the relationship between breast cancer risk and passive smoking in response to findings reported by Sandler et al. (1985a-c) , who found passive smoking to be a significant risk factor for breast cancer. For this part of the study an additional questionnaire on lifetime passive smoking exposure was sent to a subset of women in the main study.
Materals and metods
Main study The study protocol and the statistical methods used have been described in detail elsewhere (UKNCCSG, 1989) . Briefly, all women who were diagnosed as having breast cancer between 1982 and 1985 and who were resident in any of 11 health regions in the UK were included, provided that their breast cancer diagnosis was before their 36th birthday. For every case, one control was chosen, effectively at random, from the list of that case's general practitioner (GP). Every control was given a 'pseudodiagnosis' date, the date on which she was exactly the same age as her matching case was at diagnosis. The data analysed were mainly restricted to events before the diagnosis/pseudodiagnosis date, but some results are given for reference age (1 year before diagnosis/ reference age). Pregnancy and contraceptive histories were elicited by constructing a calendar of events for each month from age 14 to diagnosis/pseudodiagnosis. After interview, data on obstetric and contraceptive history were abstracted from GP notes by trained interviewers, and contraceptive information was also sought from any family planning clinic that the women recalled attending. The data from all sources were used to construct a lifetime c -traceptive calendar.
Information on the smoking and drinking habits of subjects was also obtained at interview. Subjects were asked whether they had ever smoked as much as one cigarette a day for as long as 1 year, and, if so, the age at which they started smoking, the number of cigarettes smoked per day and the total number of years smoked. As a measure of lifetime exposure to cigarettes, a summary variable, cigarette-years, was calculated by multiplying the number of cigarettes smoked per day by the number of years smoked.
Total alcohol consumption was examined at three different times. The amount of alcohol consumed on average per week during the year prior to diagnosis, and at ages 25 and 18, was elicited. Subjects were asked how many alcoholic drinks, and of which type (beer, wine or spirits), they generally consumed per week. For each type of beverage, the alcoholic concentration (g ml-') as estimated by McCance and Widowson (1978) was multiplied by the quantity of beverage (ml) consumed, and the results for each type of drink were summed, to give the total amount of alcohol consumed in grams per day. Alcoholic content was calculated on the basis of 100 ml of beer = 3.1 g of alcohol, 100 ml of wine = 9.4 g of alcohol and 100 ml of spirits= 31.7 g of alcohol.
Caffeine consumption at ages 16 and 25 was determined by asking subjects how many cups ( (Wald & Ritchie, 1984 (Breslow & Day, 1980 There was no evidence of a significant association between caffeine consumption and breast cancer risk, and no apparent trend in the amount of caffeine consumed at either age. At each level of caffeine consumption above the baseline level, however, risks of breast cancer were reduced, although not significantly so. Adjustment for confounding factors brought risk estimates closer to unity.
Passive smoking
The results of the ummatched analysis for the complete data set of 409 women are given in Table IV (Goddard & Ikin, 1988) The possibility that methylxanthines (caffeine, theophylline and theobromine) may be associated with the risk of breast disease was first suggested in a report by Minton et al. (1979) , who found that women who abstained from methylxanthines were more likely to have a resolution of their fibrocystic disease than those who did not. Few studies have investigated any association with breast cancer, but those that have have not produced consistent results (Lawson et al., 1981; Lubin et al., 1981 Lubin et al., , 1985 Mansel et al., 1982; Rosenberg et al., 1985; Jacobsen et al., 1986; La Vecchia et al., 1986; Rohan & McMichael, 1988; Vatten et al., 1990) . Some studies (Lubin et al., 1985; Jacobsen et al., 1986) found results similar to ours, that is a weak negative association between total caffeine consumption and breast cancer risk, but no dose-response relationship. Vatten et al. (1990) prospective study also found an overall weak negative association, and a significant interaction between body mass index and coffee consumption was reported. In lean women, consumers of at least five cups of coffee a day had an ageadjusted relative risk of 0.5 (95% CI 0.3-0.9) compared with consumers of fewer than three cups per day, but in the more obese women there was a positive relation between coffee intake and breast cancer risk, with a corresponding relative risk of 2.1 (95% CI 0.8-5.2). Other case-control studies investigating this association have reported slightly increased risks, but none was statistically significant (Lawson et al., 1981; Lubin et al., 1981; Mansel et al., 1982; Rosenberg et al., 1985; La Vecchia et al., 1986; Rohan & McMichael, 1988) .
We failed to demonstrate a significant trend in breast cancer risk with passive smoking exposure. Estimates of relative risks for many of the measures of exposure were, however, consistently raised, some point estimates approaching conventional levels of significance, and there was a significant trend with period of exposure and a relative risk of 3.13 for exposure during both childhood and adulthood. Tests for trend in the matched analysis were also of borderline statistical significance. The numbers of women never exposed were, however, very small. There are, however, explanations for the findings other than a causal association, such as information or recall bias; this may particularly affect the validity of questionnaires applied for self-completion after participation of the subjects in a major structured interview concerning the same disease. Sandler et al. (1985a,c) reported a consistent association between adult and total lifetime passive smoking exposure and breast cancer risk but included fewer than 60 women with breast cancer among a total of approximately 500 male and female cases with cancer at any site. These women were compared with an unstated number of female controls, 60% of whom were friends of study cases, the remainder being selected from the community using the technique of random digit dialling. The analysis was controlled for age and level of education only. The cases included were aged up to 59 years rather than up to 35 as in the current report.
The odds ratios reported for breast cancer by Sandler et al. (1985a,b) were of a similar magnitude to those found in the current study, being 1.8 for women ever married to a regular smoker (95% CI 1.0-3.7, P<0.01), and rising to 3.3 for women with three or more household exposures during their lifetime, the trend being significant. The validity of Sandler et al. studies is difficult to assess because the reports were brief. The finding of such highly significant results is surprising in view of the fact that only very small numbers of cases were included. The prevalence of passive smoking exposure in the control group was not given but must have been rather low, suggesting that controls may not have been representative of the general population, in which prevalence of household exposure has been found to be of the order of 70% in this age group (Cummings et al., 1989) . The study methods used, therefore, may have been subject to bias: the use of friend controls may have introduced serious information bias (Lee, 1985; Siemiatycki, 1989) , and, while the non-response rate in cases was quoted at only 16%, that in controls was not documented, raising the possibility of selection bias. The effects of confounding, also, may not have been adequately controlled.
The lack of an effect of own smoking on breast cancer risk makes an effect of passive smoking implausible except in regard to childhood exposure, when biological mechanisms may be different. In particular, maternal smoking may be a surrogate measure of in utero exposure, yet we found no effect of maternal exposure on breast cancer risk. It is also relevant that smokers are themselves exposed to the effects of passive smoking.
In conclusion, we concur with previously published studies of older women with breast cancer in finding no effect of own smoking, alcohol or caffeine consumption on young breast cancer risk. The evidence for a passive smoking effect is weak, and, in view of its biological implausibility, we cannot conclude that there is a causative relationship between passive smoking and breast cancer risk.
